Strong depletion of laminin levels in tj>LanB1+LanB2 RNAi ovaries prevents egg elongation. Thus, S5-S7 egg chambers appear rounded (100% of cases, n=54). (C) The large majority of eggs laid by control females are properly elongated (number of eggs analysed (n)=178; length/width ratio ~2.75). (D) tj>LanB1+LanB2 RNAi females lay 86% eggs rounder than controls (n=89; length/width ratio <2.5). Filamentous actin was detected with rhodaminelabelled phalloidin. . Visualisation of filamentous actin with rhodamine-labelled phalloidin in control (middle) and laminin hypomorphic ovarioles (bottom). Actin filaments are clearly organised perpendicular to the anterior-posterior axis of the ovariole in germarial stages and from S5 to S8. S2-S4 egg chambers display a less obvious polarisation. Radial diagrams indicate the percentage of bundles found within a given sector. The black areas correspond to the data reported in Table S2 . Angles delimiting the sectors (depicted in pink) are shown. (B) Schematic representation of the organisation of the basement membrane component Col IV (top). Immunodetection of the protein trap Vkg::GFP in control (middle) and laminin hypomorphic ovarioles (bottom) show that Collagen IV is polarised perpendicular to the ovariole's AP axis from S5. Radial diagrams indicate the percentage of fibrils found within a given sector. The black areas correspond to the data reported in Table S4 . Scale bars = 5 microns. . Confocal sections were taken through the egg chamber at 0.8-1.0 µm intervals (Z1, Z2, Z3 and Z4). Z2 cut through the plane of the BM (green line; to quantify ECM components). Membrane or cytoplasmic signals (green dashed lines) were discarded in BM measurements. Z3 focused on the basal side of the follicle cells (red line; to quantify integrin levels). Fluorescent signal from the lateral membrane of follicle cells (red dashed lines) was avoided in integrin measurements. For a given confocal section, five non-overlaping flat areas (cyan squares) were chosen to avoid edge effects and their mean "grey value" was calculated for each area using Imaris and/or ImageJ software (as shown for the BM example in A; see Suppl. Experimental Procedures for further details). Average fluorescence intensities ± standard deviations were calculated from ≥3 egg chambers of the appropriate stage (i. e., at least 15 measurements per stage). (B) Examples of high magnification images of basal laminin, Col IV and integrin immunofluorescence used for the analyses of protein levels in both control and experimental S1-S8 egg chambers. Scale bar = 5 microns. The fold change in fluorescence levels between mutant and control egg chambers is shown. Mean and standard deviation of a minimum of 11 and a maximum of 103 measurements per genotype and stage are indicated. See Supplementary Fig. 4 for examples of the original data. P values <0.05 were considered statistically significant (*:P<0.05, **:P<0.005, ***:P<0.001). Immunohistochemistry Primary antibodies were used at the following concentrations: rabbit anti-Laminin b1 (Kumagai et al., 1997) , 1:1000; FITC-conjugated anti-GFP (Abcam, ab6662), 1:500; anti-Fasciclin3 mouse monoclonal, 1:50 (7G10 antiFasciclin III was deposited to the DSHB by Goodman, C.); anti-orb mouse monoclonal, 1:10 (a mixture of Orb 4H8 and Orb 6H4 monoclonal antibodies, 1:20 each; 4H8 and 6H4 anti-Orb were deposited to the DSHB by Schedl, P.); anti-bPS mouse monoclonal, 1:100 (CF.6G11 anti-ßPS was deposited to the DSHB by Brower, D.).
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SUPPLEMENTAL
Imaging of ovarian tissues
3-D images of fixed samples were acquired using a 40x/1.3 NA oil immersion objective. 4-D in vivo images were acquired at room temperature (~20°C). We used a Leica SP5 confocal microscope controlled by the Leica LAS AF software. To analyse rotation, we performed live imaging of complete ovarioles using a 20x/0.7 NA oil immersion objective and Leica hybrid detectors (standard mode), with time points every 2-4 minutes for 1-6 hours. Follicle cell migration was analysed either with the Fas3::GFP and His2Av::mRFP fluorescence proteins or with transmitted light (phase contrast). Rendering of 4-D live images were performed in Imaris. Snapshots were obtained and processed using ImageJ and Adobe Photoshop, and labelled in Adobe Illustrator.
Transmission Electron Microscopy (TEM)
Ovaries were dissected in Phosphate Buffer Saline + 0.1% Tween-20 and fixed for 2 hours at 4 0 C in 3% glutaraldehyde/l% paraformaldehyde (vol./vol.) in 0.05 M cacodylate buffer (pH 7.4). After three 10 min. washes in cacodylate buffer 0.1 M at 4 0 C, ovaries were postfixed for 1 hour at 4 o C in darkness in 1% OsO 4 , 1% K 3 Fe[CN] 6 in water. After three rinses in distilled water at 4 o C, ovaries were stained for 2 hours at room temperature (RT) in darkness in 0.5% uranyl acetate, rinsed again in distilled water and dehydrated through an ethanol rising series (50%, 70%, 90% and 3x100%; 10 min. each) at RT and infiltrated with Embed 812 resin (Electron Microscopy Sciences). The resin-embedded specimens were polymerized by incubation in fresh Embed 812 during 48 hours at 60 0 C in flat plastic embedding molds, which were cut in 50-70 nm thick sections with a DIATOME diamond-blade fixed on a Reichert Jung Ultramicrotome and mounted on copper grids. Sections were counterstained with 1% uranyl acetate in 50% ethanol for 1 min. and then stained with lead citrate for 5 minutes in a CO 2 -free atmosphere. Sections were examined with a Zeiss EM902 electron microscope at 80Kv, and photographed at 50.000x magnification.
Atomic Force Microscopy measurements
Ovarioles were dissected out of the muscle sheath to make sure that the AFM cantilever was in direct contact with the basement membrane. Stiffness of ex-vivo ovarian tissues immobilized on Petri dishes using Cell-Tak (BD Biosciences, Oxford, UK) and containing Drosophila culture media was tested by AFM within 30 minutes of dissection. Monodisperse polystyrene beads (diameter 5.46 ± 0.12 µm, microParticles GmbH, Berlin, Germany) were glued to silicon cantilevers with a nominal spring constant of 0.1 N/m (PPP-BSI, Nanosensors, Neuchatel, Switzerland). Cantilevers were mounted on a JPK Nanowizard Cellhesion 200 (JPK Instruments AG, Berlin, Germany) set up on an inverted optical microscope. Exact cantilever spring constants were determined using the thermal noise method included in the AFM software. Freshly dissected samples were measured under visual control (Franze et al., 2011) . Force-distance-curves were taken at an approach speed of 10 µm/s and a maximum force F = 6 nN. Force-distance curves were analyzed for an indentation depth d = 0.2 µm using a custom algorithm based in Matlab (Christ et al., 2010 ) (MathWorks, Natick, USA), which fits the Hertz model to the data:
, where the apparent elastic modulus is a measure of elastic stiffness, R is the radius of the indenter, E is the Young's modulus, and n is the Poisson's ratio. Normal distribution of AFM measurements was confirmed using the Kolmogorov-Smirnov test. The statistical significance of the differences between experimental and control values was evaluated using two-tailed t-tests. 58 measurements from 11 control ovarioles and 48 from 10 laminin mutants were collected.
Quantification of migration speed and fluorescent levels
The tracking of individual cells was performed using Fasciclin3::GFP (Fas3::GFP), Histone2Av::RFP (His2Av:mRFP) or transmitted light (Movies S1-S11). Lineal velocity of follicle cells was calculated by manually tracking nuclei or geometrical cell centres using the Leica LAS AF software, which allowed precise determination of time and length of movement. Dispersion of the migration speed data was represented using box-plot graphs, where the median and the outliers are indicated. To quantify fluorescence in control and experimental samples and to avoid unwanted variability, both genotypes were dissected in parallel and fixed and immunostained in the same tube. To distinguish between experimental and control samples in a given experiment, we expressed a fluorescent marker (either nuclear GFP or His2Av::mRFP) in only one of the genotypes. In addition, quantification was performed on images captured using identical confocal settings. Z-sections were taken at 0.8-1.0 µm intervals. Colour depth was set to 12-bit and configured so that most of the pixels were within the dynamic range of the detectors. Z-Depth was selected manually and FITC, GFP or Cyanine5 fluorescence intensity signals were quantified in the plane of maximum
